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ttfB s * m x. r v ^ « c fc * * -r s w * n n - ^ -r 

flC*SffiSft5l«*Si l fcCWOtWRKn— >^ 20 

t&fs am s tir i/> 5 swan 3 icBm<D$tmm a-f-fy 

ti«ffi IB i: m§©rtgp £ A^SPfc i o T JSii$ ft 
«W$R 1 KiEft©^i}tffil3-7V z/?7?X<?-y 

§§©ffijg§Bo 30 

f£tff«ffiJ©£^7l.^*StcffMU C(D3S3Trt(cUX^ 

*ie»u £ffirtfciR§;*ft;fcg&©rt«fflKS«©P8B 

§SftfcSS©rtfflflKliif*;ffX*m*&bfc»» ftfflM 40 

tcKWORSRISn—r-r >^7Xf-y 7S2§©iii£/j 

[f£IE©l¥ffflfttKfU!] 
[0 0 01] 

[&:S!±©?iJffl#!W] cofSWtt, rtfg®£®!St£?flSiS 

feio-'tJig^^tc^-r^c, so 



[0 0 0 2] 

[fi£35©Kffi] -ttfc, y^x^y *<oi$j& 

©Writ a* , fta^ff^gasiSttsssotit* 

[0 0 0 3] bfrbft#e>. ^xf7^J> 
fttvs.fc5tc, K^-Slfb^o<t -5 ft<K#?;tfx 

KiR*bTb*3i:^3ttil**ibTVSfci&, ^^X 

[0 0 0 4] CCT\ y^X^-y ^cofflfiiccf 

tc ffi»?W*ft-&«lA<Sa bffilR bT ^ X^ -y * 
gftiRSftTVS 3. 09 A tfx tr-;HS©KBtt 

S^y^X^-v^SStc^Wbfc*^ y^X^-y^^r 
2i«bT£8©rtaiHcaS*5SBISfc:«fcoT\ rtS^T 

* -5 tm&umvuz. mit&mc visit br b g o re t) , 

^{CftoTbi:?,, 

[0 0 0 5] $fc. *b:y^i— XtS©#^j£#;&*? 
•TSttftSy^X'f-y^SSfC^aibfc*^ fiWftK:* 
Sft*«^W«{fc£ftT**#5Ui)itf- CM* If* b> 
is 3. -XCD 'J t^. AWXf-y? tClK#$ tl§ 

[0 0 0 6] y^X^-y^7^§§fC0V^Tfi, *<D 

mi&$> ic # * ti 5 <B»?{b^ft©}Sffl AT^Mtc ft -5 

[0 0 0 7] — 7j, ffifflSFASagOlillRft^ tt^ 
BBIBftbT*J»), HatOU^^^/fb^JBABnTV* 

LTt, fl7X§Wi^tM0> ffiffl«igiR*-e© 
F^s S%4>fc»B*nTVSi:. ^©H^^tf*ftifa 
^ ^«fkd*«*^7X^ -y ^§g§tciR*-r So 

C ©HK«f b fcfflt^ W«fk^1*«:, t7°7Xf7 

» 4: b t 7t« ? nfc rts«j*tc»^ jsw- m b z b s 

v\ rtSt%©p a pH(gT^W^±©P^^bS 0 c©fc 

^ ti T 1/ >S fi^l « ! 5 i: A. if ft 1/ \, 

[0 0 0 8] ±ie©,t7ft7*5'X7 c -y j'SSOfi#?« 

x ^jg® -r i4K^fg»?*T mn&ih sufc ir» b t 
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o ^ t)K Mft f> 7^ X ^ -y * g8§<Dt$M£Hi«f L * * 

[0 0 0 9] i£*£ x DLC (Diamond Like Car 

bon ) K©»MJgj*tt«*<»l6ttT#Tfc!K Bfi*, t* 

^ufcto^JoenTi/^So codlcib, mmm 

X * a ^«lrr «B9UttXH-P& * o 
[0 0 10] C©£5&D L C§l<DffiJjSgt«£t? 

-* J f'X^Xa^*^§§acD=i-X'<' V^'tc^ffl L/£ 
t>©fcLTU\ WMPP2-7 0 0 5 9*£4HfCEtt£tt 

[0011] CCD#ri¥ 2-7 0 0 5 9 #i>$gtcfEtt^ 
nfcDLCHOJBBRSIltt, XOJ: 5 -r 

&ft^, [ai K*jg7j'x<D«An i a 

fcSP«?L l B^rW-T-SSfS^ l rtlcM&2 tfEB?tu 
COBEffi2C»j«SnfcSBf 2 Arttce— *SS¥0^»8g 20 
M3hmmZtl% l o ^LT. C4>gUM8Jl3 0l'ifi!llC7' 

-x?nfcPiS4tffflxsnfc». sits i rt**»*?L 

l BA*5<DgMl»cJ:oT«ffiSftSo fit, iAQl 

t«7*7X7CJ:5, 3 <Dg|ffltCD LCW 

J#£ft-5o 
[0 0 12] 

fcDLC HOffMSBtf. SJSS 1 rt£BtfS 2 *5 «fcO*H so 
&3*f£g§*3^*££fcit^T3f^c*£</^c46, X 
C<DD L ClI^flMaBteffMSiStf 1 0~ 1 0 0 0 A 

[0 0 13] CCD^3fc<DDLCBt<DflMgg{i> £-* 

^x 5 x 3i?©3aigga* tLc ftfcfWnfflffipfeo 

[0 0 14] £fc. ±tebfcD L CSSOS^gSlcitl 

[0015] &nmcD?tmmm. f-Aw^xnf 



&884>*BB<C DLC ll^JBfig Ufc«& C <D D L C Mii 
[0 0 16] £<D5£Bmi. ±EB£3(EOBiajiS*»j*'r« 

[0 0 17] 

•raieaaswfcx ^sftttaBmso^afrtfciBHSSft 

fc£8©rtflKc£»©P»fr5#A£ftSrtffl«Si:» 

»c , c ofBffi ic «fc 5 JKXK 3 — r >f -y X y * g 

IMF* ft* SSOWIffiOJgtt i: tJ imm.BlcB f&Z ft 

ft. 6a&¥8frS«*&£ftSJiS»:tfXrtV rtgPWSO^ 
(±J L7LA^ ng|5«1S©^Rlf rt IRS ft fcSggrt t 
(±l?ft*±^tC^:oT*3»?, C<DrtBPfll8iOiftab7L 
*V lfflXt±1S»<H©J*2ftTt5»K ^fc. ?6^g|5«{c 

§£ftfcS8§©naW^&2ftfcf^ ^gPfBtS©rt§igi 
i: Sgg<D^Lgffli i: ©IHKcflMSft S2SISIi:^<DF«3g|5 
*<»fl5K:J:oTSii*ftTV^*ci:*«rja4:bT^*o 
[0 0 18] Sfc, ±EBW*afiRfSfci6fc:x 
WKJ: SMn-f-f yy/7Xf7 ^S§§<D®iji7J 
S{±> «S*iRSUiRS*ft*S8gOj1.jei:«JS*a(H^ 

»oo»*^a*fts«aaw»K:«t onw*«**e» 

^mi^^lRS?ftfcSts<DP»?fliJ^St§«PgPA^rt 
■^vlifeR^ffiA-r -5 i: i: t «c c ©rtflS'ill&^gtt!! U ^tfP 
««icD^3frt*W«L, W-TO«i<0^mrtn:iRS*ftfe 
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[0 0 19] 

A^flJtiSo ccQi:£. ftgl$*i<DrtigBi:§gs<D?1- 

g5<ortigisi:rtgp«itD^ffitcDFS©Figpit, sifts io 

[0 0 2 0] CCD&. ^-g|5*^rt^M^PM¥©fcJ; 
[0 0 2 1] C<D«, «^SA^|^^X^ftt^ 

b , C *UC cfc o T fl-gUtt&C » o 

[0022] 

=7?.=f- vv m%$*mm? s it *b<»m i&mm*^ u x ^ 

So CCD§«g^g«\ S£ri 0±fC-fe^ = -y^SJ<D^ 30 

si i*«*»)f**J6n, c©«s»«i iitnawMii 

2«0WtC,nt^5 o CCD^gfllffl 1 2«, DLC 

^ctci|X££ns§§§2 O^^J;'? t>mfrlc*%<& 

;U t? fe S ft&CDffl it IC mil £ *l * §8BT' * o T *> <fc 

[0 0 2 3] ftgBWSl 2li, *frgl5l 2 At, CCD* 40 
ttffi 1 2 A©±BP»J:»flttaflE»c8?*)f»fttSnT*«c» 1 

6WA$tir^«. co^stii 2(ai, 3 

«il 2rt«T)3£P^tcli, itffl 5A^aa?tlT*5 0> 
[0 0 2 4] ^SPflffi 1 2<D'£ffl[*llClt, l*|gi5VBfi§ 1 6 



2 o Afr&jf A°rHgt s A>o@gg2 o<Dftmmtmm 
mm i 6 t<ommt. $>^^>{mnc^x, io~i 

[0025] c^rtgpttfii i 6*ct±, ®»;«rx«*es 1 

XC<DWMiSM^^ I 7KJB«*rx*<«lAffn, rtgB 
«fc-Mc£oTI/>S 0 CCQRMBLTl 1 6 Afcfc, ifctrtHLfc 

111 6«, ^**XftlSf 1 7^LT7-X?nt 

l/^So 

[0 0 2 6] 1 1 ictt, 02fc«fct>*3JCJ£^:bT 

jjrr<fcdtc, fflSM (co^«WPU4ffl) Oil 1A 

2 FtyC^gg 2 0 iRg^nggg 2 0 CQPg|5 2 0 A 

IS 1 Ucm&-£tifcttmx\ nSPttffil 2<Dl*j^ffii:§ 

S2o©^ffif:<t)raKUgritsn*s»on»siffl2 1 

Ak»SRgl 5fcA<, ?gl 1 A?r^LT^il^nSJ;5 

[0027] ±mmmmmic xz, dlc iom 

cD^atcov^TlKB^-r-So ng|5*<ll 2rttcli, M(*l 
2 BfcttbfcttjU-e* *f*g|5 1 2 k<o±.$mu$!.frt>zf 
7Xfy*IIOS82 OA^MLjA^nT, nxs^nso 
F*3gP«ffi 1 6 §312 0©Pg|52 0 AA^ 
§g§2 OrtfcSPA^nSo ?LT, Pg|52 0 AA^M 

1 U(i:S»snTSa2 0iW»tffii 2rttcfi«ft 
ttsnftft, fttti 2B*^BH«>enT, ngp*®i 2rt 

**ffiBH*ns. coi:^ ngP«Sl 2<OF«iiffifc§» 

2 0(D^ilffit<DF^©P^Pili:, «{^-Kl«fcnT«5 
t). A>Ogg2 0£DF*3ilffii:F«gg|5*ffil 6dM-^ffii:© 

[0 0 2 8] C<0», HgPtt®l 2rtOffi«*Jtffi#> 
ytCkOSfStLT, ^gP«ffil 2rt^rK^tc-rS„ CCD 

tt, «»e«i i cjgj«snfc}» i lAtiot, ggg 

2 0OrtaJafK2 1 BO*JS:6-fS»2 0©nBfffii4:*1- 

gp«ni 2©rtaffii:offl<oji-si5^iai2 1 Atitsti 
t> nt3SK*n*. cnt±. n^m2 1 At^ict 

&S2 1 Art^affflKftO, §g§2 0O7"7X^v 

[00 2 9] C cOl^rOK^aEli^ 1 0 " 2 ~ 1 0 5 torrA^ 
ISl^o CW±, 1 0-' M±<Dn&&.X'Bi^f?Zt 

mm ic^mvt&& < a d ia 1 o - 5 ^^coK^gEt 

JiSffSfc46T'^So 
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[0030] c(D'&. m^zftT^te^tfxmmMmss 

©0M6*fci\ 1 ~ 1 0 0 m 1/m inabW * L < , C OJS&jff 

0. 0 0 1 torrl^rtfCliS^nSo 
[0 0 3 1] C£T\ ^§[5^2 1 ArtliSt 1 1 A£:;0 
LTSf»*n5fc46, ^-§15^2 1 Art<DEE73ttrtffiffi 
H2 1 BrtOff*«fc?)ti!^LiinTfiT , r*. COfc io 

46. mfmmm&mm2 1 Art©ffi^rtapffiiw2 1 

[0 0 3 2] mnXZ-t LT«, Sigf«ft$ftttift 

<omffim&ut*mm, ^mmm.it7mm, nmrnmit* 
mm, &mmm.<bi<mm%:£ifimmzti&o ?lt, n 

[0033] c©issBjHrx©#*&SL ttaswsi 2tcS 
6{±r-xsnTv^s*^ nspmi 2 tiffin 1 lie 

gg 2 0 cOrtiSBtC D L CUtfiS— tcJgfdt^tlSo 
[0 0 3 4] 'Tftib'S, :g§§2 OtDftilffitCfcttSD L 

cioffStt, &Ssn<fc:/7X-7CVD&fc:<fc»3fTfc> 

fijffif S C tT\ D L C«©JB»«l$©S£tf JtKWffi^ 
SSHcSST£Sfc«>, X^x^y^OiSfcHRite© 

[0 0 3 5] CCX\ {&M75>X^tlZ, EJSSrtffitf « 

[0 0 3 6] ftSOTtSl 2fcF»ifflS«Sl 6<DBK:X^X 
(Dfctblc 5 0 0—10 0 0 ViS^tfiiKWttS, 



*H l 2 £r&5 «t 3 fc CMS* nrt,> -5^83 2 0 ©ftffln 
[0 0 3 7] DLClfre.4§SIKiIi:a, 

1 *i—#>m£rci±7km<tT : e>v7TX±>—#ym (a 

-C : H) fct,nfMfn«HHKSRil©cii:l?, SP 3 g 

[0 0 3 8] D L C§i©lgjpi±, i«Si£©tH7J, ^§§2 
0F*3<DM»*"X<DJ±^, #t^« - X» X^XvJt£B# 

»?*«{t^1*oiRi»«iitija!i*43 <fc tftfx/su i"ft©ft 

[0 0 3 9] £fc, DLClOlRt, Hfllfc:, iSJIifc 

x^xvfg^Bm ia/WTx*3icjf^<Da^tc 
ft#t^o ism^mts^mua, §§§2 ort©im77x© 

©»««<!>. IB/U7XOW 

£tfiR«©K*»©eT«ti. MntDLcniofiEft. 

tC&£„ £<Dfzib. X^X^-y ^fc<0ffi»ttfe«fctfHO 
»Att£»# LOOig^W«Mt^OlR«ffllSlJ^S J ?> 

*s 5 0 ~ 1 0 0 0 W. §§§ 2 0 WOM^^XJE^ 0 . 2 
~0. 0 1 torr, 1&j&J}7><Dffimtf I 0~5 Oml/min, 
SB;^77^- 2 0 0- — 1 0 0 0 V, Jg>*WX©K 

[0 0 4 0] D L Clfc77Xf7 ^fcOfESPtS 

ft± 3 rci6&c. D L cm*fctfiT%mlc, 
r^dfv-^^^ifoftt^^xfc^oTX^Xvffia* 

[0 0 4 1] 0 4t±, JW±©<k3tCLTD L C^Jgfig 
^tl/iXvX^-y^ggfcOlIiJWB^bTt/^c, m$>. 

2 0A«77777^ 2 0 BtiX^X^ y 

o A<ort^rfitcjgfig^ti/iD l cKft^-n^n^LTi/" 

?>„ C<D<£5{;:, rtMSS^rD L CI2 0 BtilioTn— 
©J; 3 &<a#^R$#X«SjBg*#L < S^*** C 

CODLCl<0)BsgCJ:oT, X^XT^-y ^§§5©^ 

[0 0 4 2] ^fc, §gg2 0W«tS^7Xf-i» ^« 
fcltli, sHUi^-UVt&flJB, d««JXat;uvt»fl§. * 
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-4-*=f->\s^sTy- 1 mm, #v *$?vji>wt* : ?- 

* U 7 5 FfltJg. * U 7 = F-f 5 mm. $ VTizf- 

>imm, mms. ^'j7"fwfi/7^ 

ofc(l) DLCOMJP, (2) DLCtD^g, (3) ffi*Mt 
K (4) m*142, (5) f7;I/A'Jtt, (6) g»*'X/<; 

U-Vtt, (7) B9ft;«rx/sy-Yte, (8) ©$j^j«{k£*& 

[0 0 4 4] fcfc, #ffFtoi, J-xTW^ciOfTo 
ft, 

(1) DLCOHJS 20 

T, DLC^BLfctt, >'if;l/i-f;l/^'F7X* 
yy*Kf*U V e c c ottSBk &®Jg:Jfill3£BD E C 
TACK3(Cto TWP*«I« bfco 

(2) DLCCD&S 

«im£j£B&«)aS&&tt£U (i) -e*«>fcffil»^ 

(3) ffiBttl 

^ggCQfiJigglUCO^T, J 1 S K 5 4 0 OiDailf- 
[0 0 4 5] (DW*>m<0-?%mmm ■ l mm 

<D*-raoa moo 

(4) &«tt2 

KI^HE I DON 2 2Sfi6fflLT, «TO*ffTffo 

fr3fijttirafiT'«bfco 
[0 0 4 6] 

® J JI8SH)iM^ fl£R : jr>rv* 50/tR 

(DiOSJSfi : 1 0 0 g/m i n 40 

®7—7)l&& : 1 0 0 Omm/m i n 

(5) l7;l/*Utt 

*S?ft-}-HJ?A£: l Ow t %i:&3«fc5K:i&bnbfc7 
'J iSiftfcSi&rtaBfcSfe* U 7 5 °C<7)i§r§4HC 2 4 

1 2B$^±«OSfflfT*SfkO*l/^t,<0«rat LTSL 

(6) ^BE*"X^'J-V-14 

MODERN CONTROLttlPERMATRAN so 



10 

bfc„ 

(7) BEJgjtfX/OJ*— ft 

MODERN CONTROLtlOX-TRANTW 

i nmlt, mmvmmm&i oic-eiBraLfco 

(8) fi#?#«ft£1*l (ssua#) <0«I57«1± 

fcflMU fe v #e>©7Jj£ (J. Ag i c. Fo 
od. Chem. , 1992, 40, 1902-190 
5) £##tcLTlS®^?T-pfco 
[0 0 4 7] ^»±OT<Djait>T-fe?)o 
®&mmni$.ft (n n ;K n 

fnfm OOppmiiDLftO. 3%->jl*"-XXt 

[0 0 4 8] ©tr^l/? b— /^jffiJ&^fgt 7 0 0ml 

e*TSffi©rtsi5*»cj*bfca9a»?-&s. 

[0 0 4 9] ©S?x^;l/X— ?J1/«?&HU S8§tClR« 

b/cSMfiJt^ftwri.o 

<) "jr A^lrabTffiiTK-rSo 

[0 0 5 0] ©75;l'' s ;>-b*^rtW 1 tLTA*X^D 
T h^7{ci:oT^M#W*fT3o *SH«\ 1 ppm 

fut± fi g/ p p m/ bottle 
[00 5 1] OKM 1 ] ^7Xf7 LT§1 7 

o om i ymmwrn^ (= 

n^y hmm <m sp e rmm. *-f x°l 125)* 

[0052] #tc, *2#>:/*fN&s-y\ y&mm 1 

2rt%10- ( torrJWTSTJia* (WE) KbfcfS, ifM 
mt bT7;bxi 3 0 m 1 /m i n <Diffij$T?EE7jtf 
0. 0 4a>rrfcfc3.fc?K::^;*^v*§Srtawc*A 
U 3 0 0WOR f «73^SAbT§§§rtffi^7 p ^Xx' 
ffilLft. ^ofiL tiSj:tfX&c7;l/xf>£rJBl,\ M^*' 
XtL/th;l/xy, i/$v\**fy, ^s>-tf>Sfc{± p 

-^i/i^v^gsrtgptcSA u is fc^bfc&rrc-g 

S©rtffif<: D L C *JS-»C«ffl Lfc. 
[00 5 3] tSKSg* 

isy?. mm. mma 1 . 2 , »7;w 

•rtlt.2. 00g/cm 3 *iH*T*5»), d«H46T^ 

[0054] m^mumomm. #';xfi/>rU7^ 
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[0 0 5 5] &$>Sia& -»{tKJRail«Rtf#fflS 

mmr z> Kit?* < , »jRRt;z:iKtKasoj8ffl*s»» 

[0 0 5 6] $fc, D L C^rF*9S{cMab/c7 p 5X^--y 

H8tSSnn^. *fo5 0 0 nmW^SSengP 10 
^MtTjSS^Jb^iSS^M^LTfcO, D L CIM©3— 

[00 5 7] B9tt, tttftl 0*tt?^7Xf'yi'8S 
OflBgBCttastxfcSfffiiO^w • x^ Wl/T&S 0 
DHK2] ^5W-y^8»i:LTS17 0 0 m 1 ©# 

^EV-frVhtaSK: PANttifilf, ?^yL7 0 0) 

tcD l ci?fsSbft, d l cmmm<D^mtm 1 o 20 
m, mm. m#tt2, ami/aus. 

[0 0 5 8] 

fcO^Ttt, 1 ©Jf^fcPflfltEHIItf'S: < , D L C 30 

[0 0 5 9] ^jSjS*, -!Mfc0ej|S»fflSRtfS«§ 
?nn^. -f&to^, T^Ua- hU;b- x^U>n 

DLC ^Sffi Lfc C T% BBRR tf ZlltffcK JfcOiSflffi 
*<««>Tffi^ U^;l/{cil-T * c i: *«W e> AHc & o fc 0 & 

[0 0 6 0] [liSi£3] /7Xf7 Lt§i7 
0 0m IO->^a*l^7-r>33l?U-v«flg«SS (H# 
5MM:*S: COCffll^yAPL60 1 5) £fififfl 
LfctWtt. isSSfci £|!3«©#j£K:J:»K DLC£S§§ 
rta»z:»fflLfc. D L Cm(DBtft<Dgim±m 1 3K^£ 

k ««h±2, »r;u*utt, RBS*rx/<'j-vit. mm 

©KS^^ff^fco 50 
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[0061] 

iijp. mm. mm&i* m«i42, wt^a 

[0 0 6 2] z:itfbKjRaa«Rtf*fflS 
SU£#©iK«tt{coi^Ty\ l 5tc^^n 

3 C i: fc: J; tK & 9 © TflPfliiJT- A^J 
[0 0 6 3] 

siiiifcsaRiia— y^xf? *ss*»r 
[0064] rtapsa^sffiortigMojettfcKtfffifH 

[0 0 6 5] mm^M^Bf&^n^mmc^ 

-So 

[0ffio®**i»W] 

^S8*SBfi-rsfcii)0«jfis«o-isfli6e>i**t-«i»f 

[0 2] ^JB«|0-gB*tt^:bT^fBfffiBn?*5. 
[0 3] ra^J(StWoif«i«**"r¥iBiHT**o 
[0 4] C©fg0J(c«fc»?iijg$tl5^^=i— r-f>y 
^X^-v ^^gg(D-*)S6CT^^-rfWWffi0T^5 o 

[0 5 ] ffiHgaRK©tejK*tt*5vr£-e<&3o 

[0 6] H5<0*fl=»cJ:0}BritSnfeBaiK3tSliOi!J5 
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